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Abstract
Despite the recent upswing of computational research on Victorian novels, it has largely overlooked
insight from cultural evolution and the cognitive sciences. This study aims to contribute to this
incipient scholarship by testing the hypothesis that novels containing content with a lower mean
emotional valence are more likely to trigger recommendation-based transmission chains, and as a
result tend to have greater cultural longevity. This study performs a correlation analysis between the
mean sentiment and the contemporary popularity (using the number of user ratings from Goodreads)
of a selection of late Victorian novels published in the United Kingdom between 1891 and 1901, taken
from Project Gutenberg (n=846). Moreover, the study looks into the implications of this correlation
for the differences between novels that were bestsellers at the time of publication and those that can
be considered canonical today (that have recently had Broadview, Oxford University, or Penguin
Press editions). The results show a weak negative correlation between the present day popularity
and the mean emotional valence of the novels, which nevertheless holds true for both the bestselling
and canonical novels. Moreover, canonical novels tend to have a lower mean emotional valence than
the bestsellers.
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1. Introduction
In recent years, the increased availability of cultural data has led to an explosion of hypothesis-
driven computational research of Victorian fiction. The Victorian period lends itself very well
to computational approaches—it is situated in the “goldilocks” zone of simultaneously being
recent enough to resemble the contemporary publishing industry, while being entirely in the
public domain. Moreover, the literary forms that dominated the market in the Victorian pe-
riod are still highly popular today, and so are many of the works published in this period.
For the most part, computational research of Victorian fiction has sought to empirically re-
trace hypotheses by traditional literary scholars, or to conduct exploratory analyses revealing
“hidden” cultural dynamics that have previously only been subject to conjecture. In order
to do so, researchers have “operationalized” [30], i.e. quantified and measured, a large reper-
toire of textual features of Victorian fiction. For example, research has targeted the levels of
abstraction[20], redundancy [2], topic distribution[44], dialogic liveliness [43], and so forth.
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Figure 1: Power law distribution of the present day popularity of late Victorian novels. This plot was made
using the “ggplot2” package [49] in R (version 3.6.3). All subsequent analyses and visualizations were made
using this programming language.
However, very little of this research relies on hypotheses informed by cultural evolution,
a broad interdisciplinary theoretical framework seeking to uncover large scale evolutionary
dynamics behind cultural change [26], although a few promising attempts in this direction [42]
have been made.
Insight derived from cultural evolution can be very valuable for the ongoing canonicity debate
in the field of literary studies, and it can help shift the debate away from abstract notions of
power structures, to the more quantifiable notion of cultural longevity—what causes some
cultural products to endure over the years, while others to disappear [31]? Considering the
fact that 120 years stand between now and the Victorian period, the diachronic dynamics of
“cultural survival” and “cultural death” for late Victorian novels can be traced relatively easily.
Figure 1 shows the present day popularity of late Victorian novels published between 1891 and
1901 taken from the “At the Circulating Library” website [3] (more about the datasets in the
Data section).
It is immediately apparent that the contemporary popularity of late Victorian novels is
characterized by a power law distribution, or extreme inequality. Similar distributions of
popularity are actually quite common, occurring in a wide range of cultural traits [7, 27], but
in this case, the inequality is further amplified by the elapsed time since the original publication
of the novels.
Research suggests that over the last century there has been a widespread decrease of the
duration and intensity of attention that cultural products have been able to attract around
themselves, most likely due to the ever increasing number of cultural products available [13,
25]. Why should the modern reader invest time and energy into reading 120 year old books,
when the present day publishing industry has so many new novels to offer (not to mention the
large variety of other media in existence today)? As a certain amount of decay in the attention
that cultural products are able to attract is to be expected, it is the longevity of the “canon”
that is anomalous, and not the “cultural death” of the majority of the works in the archive.
Some studies indicate that value-neutral heuristics, i.e. random copying, can lead to power
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law distributions of some cultural traits [7], but the non-linear nature of the success of late
Victorian novels over time (most late Victorian bestsellers are virtually forgotten today), in-
dicates that there must have been certain selection pressures at play. Information cascades,
otherwise known as the Matthew Effect or cumulative advantage [48], seem to be a more likely
reason—especially considering the growing empirical evidence indicating that there often are
certain thresholds that the “quality” of the content of cultural products needs to meet before
information cascades are triggered [40, 41, 31]. Therefore, the computational analysis of the
textual contents of late Victorian novels should cast some light on the power law distribution
of their popularity in the present day. This article will focus on one of the most frequently
investigated content biases in cultural transmission—emotional bias.
Although some studies suggest positivity bias in language in general [17, 24], there is a
large body of research indicating a general negativity bias in information processing [21, 5, 39,
46], most often linked to the “smoke detector” principle—negatively valenced stimuli are less
likely to be ignored as they are more likely to signal negative developments [33]. Moreover,
research suggests that negatively valenced information is more likely to attract the attention of
individuals [36], and narrow their attentional focus [10, 11], while positively valenced emotion
widens the breadth of attentional allocation [38]. Research on emotion in cultural transmission
suggests a bias for negatively valenced emotion, for example in rumors [47] and stories [6].
Research has also shown that stories containing disgust (which is unambiguously a negatively
valenced emotion) fare better in cultural transmission than those that do not [19, 18].
There have also been several diachronic studies that have traced the cultural dynamics of
sentiment in a variety of cultural products (song lyrics [16, 15, 12] and Anglophone literature
[32, 1]). All of these studies suggest a decline of the mean emotional valence of cultural products
over the last century, but all except one [12] connect the decline of the mean emotional valence
to a decline of words related to positive emotion, instead of to an increase of the words related
to negative emotion. Out of these, the three studies that use cultural evolution as a theoretical
framework [1, 32, 12] mostly attribute this decline to cultural drift, or the authors’ unbiased
copying of their immediate predecessors.
However, none of these studies have dealt with cultural longevity, but with the overall trend
of the sentiment of different areas of cultural production across time. Therefore, they have
focused on the social learning heuristics of authors rather than the audience or the readership—
the producing rather than the receiving side in this cultural dynamic. In order to deal with the
cultural longevity of novels, cultural transmission needs to be reframed in the context of novels.
Most research in cultural evolution focuses on the transmission of “fluid” narratives, such as
songs, folk tales, urban legends, which undergo changes during the process of transmission.
In “fluid” narratives transmission entails retelling the narrative in its entirety, while more
“monolithic” narratives (e.g., novels) have a fixed form, which cannot be transmitted in its
entirety due to its length. So what exactly does the process of cultural transmission for novels
consist of? The answer is simple—recommendations, or advice on whether the novel is worth
reading, along with semantically condensed versions of the original narratives transmitted by
word-of-mouth, written transmission, or any of their proxies in the digital age.
My hypothesis is that sentiment is more important in recommendation-based cultural trans-
mission of novels than the author to author influence chains that drive the dynamics of senti-
ment levels of cultural products across time. Therefore, lower mean emotional valence of the
contents of the relevant novels would increase the likelihood that recommendation-based trans-
mission chains would be triggered. Tracing the content of the actual transmission that causes
exposure to the cultural product is impossible, but what we can do is compare the modern day
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Figure 2: Distribution of the present day popularity of late Victorian bestsellers compared to novels published
in recent critical editions by major publishing houses. The boxplot was created using the “ggstatsplot”
package in R [34].
popularity of the cultural product and its contents. If the data clearly shows that the novels
with extraordinary cultural longevity tend to contain more negatively valenced content than
their forgotten contemporaries, then this would suggest that it must have contributed towards
the “cultural survival” of the relevant novel.
The secondary hypothesis of this study concerns the difference of mean emotional valence
between bestsellers and “canonical novels”. Late Victorian bestsellers were initially extremely
popular, but as Figure 2 clearly shows, their longevity is significantly lower than that of the
“canonical” novels (more about the datasets in the Data section). Was the mean sentiment of
these novels a factor in the “cultural death” of the bestsellers? Considering the literature of
the topic, it would be expected that the content of these novels has a higher mean emotional
valence than the “survivors”, i.e. “canonical” novels.
2. Data
All of the information about the novels published in the United Kingdom between 1891 and
1901 and their authors was taken from the “At the Circulating Library” website [3] before the
June 2020 update. The website indexes various narrative forms (collections of short stories and
poems, plays), so only novels were retained in the final dataset (n=6358). In order to perform
a sentiment analysis of the novels, their full texts were needed, so their names were matched
against those of the full dataset of the Project Gutenberg website (numbering around 60000
novels in total). Only 846 novels of the “At the Circulating Library” dataset had their full texts
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Figure 3: Distribution of the novels that have and do not have their full text available on Project Gutenberg.
This boxplot was also created using the “ggstatsplot” package in R [34].
available on the Project Gutenberg website, which in itself is quite telling about the inequality
of the present day popularity of late Victorian novels. However, a better, quantifiable proxy
for the contemporary popularity of the novels is Goodreads, which allows the users to rate the
books on a scale from 1 to 5 and to provide reviews. The insight we can get from the value of
the ratings is often flawed, especially for those books that have few ratings, but the number of
ratings does give us an approximate idea of the present day popularity of each of these novels.
The distribution of present day popularity of the books that have and those that do not have
Gutenberg pages is visualized on Figure 3.
The sample of novels that have Gutenberg pages encompasses the entirety of the popularity
spectrum, while those that do not are heavily concentrated towards the bottom. 5039 of the
5512 novels that lack Gutenberg pages do not have any ratings on Goodreads as well, while
that number is 280 out of 846 for the novels that have Gutenberg pages. We need to bear this
bias towards popularity of the full texts dataset in mind when we look at the results of the
analysis.
After identifying the Gutenberg IDs of the novels, the “gutenbergr” package [37] was used to
download the full texts of the novels. Although the package does remove some of the paratext,
the parts of the novel that are not part of the intradiegetic world, i.e. table of contents,
advertisements at the end of the novels, were manually removed. The full texts files of the
novels are available in the Appendix.
The data on which novels were bestsellers at the time of publication was taken from Bassett
and Walter’s study of late Victorian bestseller lists throughout the UK published by “The
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Bookman” magazine [4]. Just like in the full dataset, books originally written in another
language and works of fiction that are not novels were removed, as well as works of non-
fiction, which were surprisingly common in late Victorian bestseller lists. Data about the
canonical status of novels was understandably harder to acquire, especially considering how
semantically loaded the term is. As a proxy for the semantically complex “canonical status”,
this article uses novels that have recently been published by three major publishing houses—
Broadview, Oxford University and Penguin Press. As there is a significant overlap of the novels
published by these three major publishing houses, the main correlation analysis considers these
novels as a single group. Just like the general information about the novels and the authors
of the novels published between 1891 and 1901, this data too was taken from the “At the
Circulating Library” website [3]. In the Discussion section, several alternatives to this approach
are provided.
3. Method
The sentiment analysis of the novels was performed using the “syuzhet” package in R, devel-
oped by Matthew Jockers [22]. The default, “syuzhet” sentiment dictionary was used. This
sentiment dictionary was compiled by the Nebraska Literary Lab and contains 10748 words
in total (7161 positive and 3587 negative ones), each of them with a sentiment value ranging
from -1 to 1. The “syuzhet” package first divides the text into sentences and then matches the
sentiment of the words in each sentence to their sentiment value in the “syuzhet” sentiment
dictionary. Then, the package adds up the sentiment value of each word on a sentence level.
As this paper is interested in the general emotional valence of the full text of the novels, the
mean of the sentiment value of all the sentences in the novel was calculated.
After the mean sentiment of the novels whose full texts were available on Project Gutenberg
(n=846) was determined, a correlation analysis of the number of Goodreads ratings and the
mean sentiment of the novels was performed. In addition, Welch’s unequal variances t-test was
done on the mean emotional valences of the groups of bestselling and canonical novels in order
to see whether or not the difference in the means of the sentiment of novels belonging to the
two groups is due to chance.
4. Results
The analysis shows a weak negative correlation between the mean emotional valence of the
texts of the novels in the Gutenberg dataset and their present day popularity (Figure 4.1.).
The analysis of the canonical and bestselling novels (Figure 4.2.) shows that the trend holds
up for them as well, although the smaller sample sizes affect the statistical significance of these
analyses. Moreover, the mean emotional valence of each of these two subgroups tell quite an
interesting story. The group of bestselling novels have a significantly more positive emotional
valence than the group of canonical novels, tWelch(49.19)=2.35, p=0.023.
The almost identical mean emotional valence of the full dataset (0.1505) and that of the
books that are neither canonical or were bestsellers (0.1500), further highlight the difference
of the mean sentiment of these two groups.
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Figure 4: Correlation of sentiment for the full dataset (plot 1) and divided according to status (plot 2).
Both correlation plots were made using the “ggpubr” package [23].
5. Discussion
Only a small part of the variation in the present day popularity of late Victorian novels can
be explained by their mean emotional valence. Novels are highly complex cultural products,
and so is their transmission—many different variables, both content and context related, tug
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in opposite directions, thus complicating the insight that might be gotten from such analyses.
Other features of the content of the novels (e.g. the presence of particular stylistic features,
contemporary cultural artifacts and historical information, as well as over-saturation with
topics related to unrelatable contemporary cultural contexts) and contextual factors (prestige,
success, conformity biases) most likely account for the rest of the observed variation, and future
studies can look into these dynamics.
It is quite possible that most of the observed correlation is owing to the fact that the most
popular novels (which are also a part of the “canon”) belong either to the Gothic or science
fiction genres, which is an interesting fact in itself. A further study might also explore whether
these genres do indeed tend to predominately contain negatively valenced content, and why
these two genres appear to be favored in cultural transmission. It is likely that this is because
the content of these genres is much more heavily saturated with minimally counterintutive
(MCI) concepts [14], which fare quite well in cultural transmission.
This study had several limitation that future researchers should take into consideration. For
example, some of the results regarding sentiment were occasionally skewed by the authors’
usage of dialects (most notably the Kailyard school of Scottish fiction), where the authors
try to mimic certain local dialects and thus produce words that do not match the standard,
dictionary form. Naturally these words are missing in the “syuzhet” sentiment dictionary,
meaning that they are not tallied when calculating the mean emotional valence on a sentence
level.
By using the number of Goodreads ratings as a proxy for the contemporary success of
late Victorian novels, this paper simplifies what research in the digital humanities has lately
regarded as two distinct categories of success: popularity and prestige [45, 2, 35] (the former
emerging from unsupervised reader preferences and the latter from those of an “elite” group of
literary scholars and critics, which has the power to affect the degree of exposure of the general
readership to a limited group of novels). The resulting dynamics are quite complicated and
beyond the scope of this paper, whose population-based approach was conceptually guided by
Moretti’s claim that the “social” canon shapes the “academic” canon and not the other way
around [29]. Future studies can also use resources like the MLA bibliography and the Open
Syllabus project in order to disentangle the complex social dynamics of literary prestige, and
whether they are in any way affected by the emotional valence of the novels.
Furthermore, just measuring the mean of the emotional valence of novels as a whole could
sometimes be problematic. To illustrate, Dracula has a mean sentiment of 0.1031, slightly
higher than the mean emotional valence of canonical novels (0.0874), which is somewhat coun-
terintuitive. The unexpectedly high mean sentiment of the novel might be owing to the fact
that in addition to being a Gothic/horror novel, Dracula is also an epistolary novel and large
portions of the text (for example Mina’s journal entries and the correspondence between her
and Lucy) are filled with passages that have a high mean emotional valence which inflate the
mean sentiment of the work. Therefore, future studies will need to focus on the concentration
of negative emotional valence instead of only looking at the mean.
Moreover, a more modular analysis of sentiment in the cultural dynamics of longevity could
provide answers to many of the questions that this study left unanswered. For example, are
certain specific emotions (e.g. disgust) preferred in the recommendation-based transmission
chains? Certain sentiment dictionaries like the NRC sentiment lexicon [28] break down the
emotions into different semantic categories which can be useful in such analyses. Moreover, as
certain studies [8, 9] indicate that emotional arousal could play a bigger part in the transmission
of information than emotional valence, future studies can look into this issue as well.
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